
Multimedia Appendix 4. Characteristics of the studies included in the review: Influences on the 

Uptake of and Engagement with Health and Well-being Smartphone Apps: A systematic Review 

Studies Location Study aim App used 

(name if 

applicable) 

Participants Methods or design and 

analytic approach 

Anderson et 

al 2016 [37] 

Australia To explore 

experiences of health 

app users 

Nonspecific 

health apps 

Adults in the general 

population; N=22; female 

n=15; age groups: 18-25 

years, n=4; 26-35 years, 

n=13; 46-55 years, n=2; 

and ≥55 years, n=1 

Semistructured interviews; 

thematic analysis 

Attwood et al 

2017 [38] 

United 

Kingdom 

To examine patterns 

of app usage over 

time and to explore 

app users’ views of 

the app 

Alcohol 

reduction 

(Drinkaware) 

Exsiting app users; 

N=119,713, (interview 

participants N =21); female 

(%): 59.3, (interview part: 

12); age groups: 31%, 35-

44 years 

Mixed methods approach 

(secondary data analysis of 

Drinkaware database and 

semistructured interviews); 

ANOVAa, regression, t test, 

framework analysis 

Baretta et al. 

2019 [39] 

Italy To examine users’ 

need and preferences 

regarding their 

engagement with 

physical activity apps 

Physical 

activity 

(Runtastik, 

Edumondo, 

Runkeeper) 

Adults in the general 

population; N=20; female 

(%): 45; mean age 39.8 

years (SD 7) 

Longitudinal, single-arm 

design with think-aloud 

methodology and interview 

techniques; thematic analysis 

Baskerville 

et al 2016 

[40] 

Canada To explore LGBTQ+b 

communities' 

perception of a 

smoking cessation 

app 

Smoking 

cessation 

LGBTQ+ youth and adults; 

N focus groups=204; 

female (%): 39, male (%) 

26.6, trans female (%): 3.7, 

trans male (%): 6.9, two 

spirit (%): 4.1, queer (%): 

14.7, 0.5% intersex (%): 

0.5, 4.6% other (%): 4.6; 

age groups: 8.8%, 16-18 

years; 91.2%, 18-29 years 

Focus groups (n=24); 

framework analysis 

Bender et al 

2014 [41] 

United 

States 

To examine factors 

predicting uptake with 

health apps among 

ethnic minorities 

Nonspecific 

health apps 

Ethnic minorities in the 

United States (Caucasians, 

Latinos, and Koreans); 

N=904; female (%): 64.3; 

mean age 44 years (SD 

16.1)  

Cross-sectional survey; 

descriptives, regression 

Bhuyan et al 

2016 [42] 

United 

States 

To explore the use of 

mHealthc apps for 

heath seeking 

behavior among US 

adults 

Nonspecific 

health apps 

Adults in the general 

population; N=3677; 

female (%): 51.7; age 

groups: 30.8%, under 35 

years; 17.2%, 35-44 years; 

Secondary data analysis of a 

nationally representative 

sample (Health Information 

National Trends Survey—cycle 

4); descriptives, regression 



18.9%, 45-54 years; 

15.8%, 55-64 years; 17.4 

>65 years 

Bidargaddi 

et al 2018 

[43] 

United 

States 

To assess the 

effectiveness of push 

notifications on 

engagement 

Well-being 

app (JOOL) 

Existing app users; 

N=1255; female (%): 

63.97; age groups: 

28.86%, < 30 years; 

42.44%, 30-50 years; 

28.70%, > 50 years 

Microrandomized trial; 

regression 

Carroll et al 

2017 [44] 

United 

States 

To describe 

sociodemographic 

characteristics with 

health app use, 

predictors of health 

app use 

Nonspecific 

health apps 

Adults in the general 

population; N=3519; 

female (%): 51.62; age 

groups: 65.62%, 18-44 

years; 34.38%, > 45 years 

Secondary data analysis of a 

nationally representative 

sample (Health Information 

National Trends Survey—cycle 

4); regression 

Casey et al 

2014 [45] 

Ireland To explore patients 

views of using a 

smartphone app to 

promote physical 

activity in primary 

care 

Physical 

activity 

(SMART 

MOVE) 

Adult patients in primary 

care; N=1255; female (%): 

75%; mean age 42 years 

(age range 17-62) 

Semistructured interviews; 

framework analysis 

Crane et al 

2017 [46] 

United 

Kingdom 

To understand the 

usability of the app 

Alcohol 

reduction 

(Drink Less) 

Adult excessive drinkers 

and users of the Drink Less 

app; N=24; female (%): 50; 

mean age (think-aloud) 42 

years; mean age 

(interviews) 40 years 

Think-aloud and 

semistructured interviews; 

thematic analysis 

Gorton et al 

2011 [47] 

New 

Zealand 

To explore a potential 

weight loss 

management 

intervention on 

smartphone 

Weight 

management 

Adults in the general 

population; N=306 (focus 

groups N=54); % female 

(% survey): 77 (% focus 

group: 76); age groups 

(survey): 20%, 16-30 

years; 51%, 31-50 years; 

28%, ≥51 years; age 

groups (focus group): 35%, 

16-30 years; 50%, 31-50 

years; 15%, ≥51 years 

Mixed methods approach 

(cross-sectional survey and 

focus groups [n=10]); 

descriptives, thematic analysis 

Gowin et al 

2015 [48] 

United 

States 

To describe the use 

of health apps among 

students 

Weight 

management 

and physical 

activity 

College students; N=27; 

female (%): 78; age 

groups: 70%, 18-20 years; 

22%, 21-23 years; 8%, 24-

26 years 

Semistructured interviews; 

grounded theory 



Guertler et al 

2015 [49] 

Australia To examine the 

engagement with 

physical activity 

promotion app and 

identify 

sociodemographic 

factors of 

nonengagement 

Physical 

activity 

(10,000 

steps) 

App users, N=1451; female 

(%): 7 2.43; mean age 38.3 

years (SD 11.1) 

Secondary data analysis of the 

10,000 Steps database; 

ANOVA, chi-square, 

regression 

Laurie and 

Blandford 

2016 [50] 

United 

Kingdom 

To understand users’ 

experiences with 

mindfulness app 

Mindfulness 

(Headspace) 

Adults in the general 

population; N=16; % 

female (%): 68.75; mean 

age, 32.5 years (age range 

25-38) 

Semistructured interviews; 

grounded theory 

Lieffers et al 

2018 [51] 

Canada To understand the 

experiences of adults 

who have used a 

nutrition app 

previously 

Weight 

management 

Adults in the general 

population; N=24; % 

female (%), 79; age 

groups: 63%, 18-30 years; 

25%, 31-50 years; 13%, 

51-70 years 

Semistructured interviews; 

content analysis 

Ly et al 2014 

[52] 

Sweden To explore 

participants’ views of 

a mental health app 

Depression Adults with major 

depression; N=12; female 

(%): 50; mean age 37.9 

years (age range 21-59) 

In-depth interviews; thematic 

analysis 

Mackert et al 

2016 [53] 

United 

States 

To determine the 

association between 

health literacy and 

app engagement 

Fitness and 

weight 

management 

Adults in the general 

population; N=4974; 

female (%): 57.74; mean 

age 43.5 years (SD=16.7) 

Cross-sectional survey; cross-

tabulation analysis, regression 

Milward et al 

2018 [54] 

United 

Kingdom 

To understand why 

and how participants 

engaged with the 

app, to understand 

facilitators and 

barriers to 

engagement with the 

app, to understand 

how the app impacted 

drinking behavior, 

and to identify 

typologies of users 

(engagement)  

Alcohol 

reduction 

(BRANCH) 

Participants of a 

randomized controlled trial; 

N=20, female (%): 80; 

mean age 24 years (SD=3) 

Semistructured interviews; 

framework analysis 



Mitchell et al 

2017 [55] 

Canada To evaluate uptake 

with a loyalty points–

based health app and 

to describe 

sociodemographic 

characteristics of the 

users 

Multipurpose 

health app 

(Carrot 

Rewards) 

App users; N=57,885; % 

female, 62.96%; age 

groups: 2.4%, 13-17 years; 

20.65%, 18-24 years; 

33.69%, 25-34 years; 

20.11%, 35-44 years; 

13.17%, 45-54 years; 

7.22%, 55-64 years; 2.74% 

>65 years 

Process evaluation; 

descriptives 

Peng et al 

2016a [56] 

United 

States 

To better understand 

a more diverse pool 

of users’ perception 

of health apps 

Nonspecific 

health apps 

Adults in the general 

population; N=44; female 

(%): 65; mean age 37.2 

years (SD 15.7)  

Focus groups (n=6) and 

interviews (n=5); thematic 

analysis 

Peng et al 

2016b [57] 

United 

States 

To explore the 

perception of rural 

adults with diabetes 

regarding apps to 

manage their 

condition 

Nonspecific 

health apps 

Adults with diabetes; N=18; 

female (%): 72.2; mean 

age 54 years (SD 12.7) 

Focus groups (n=4); thematic 

analysis 

Perski et al 

2017 [58] 

United 

Kingdom 

To explore 

participants’ choices 

of health apps and to 

identify important 

features of 

engagement 

Smoking 

cessation 

and alcohol 

reduction 

Adults in the general 

population; N=20; % 

female (%): 60; mean age 

(SD), 29.7 (SD 9.2) years 

Think-aloud and 

semistructured interviews; 

thematic analysis 

Perski et al 

2018 [59] 

United 

Kingdom 

To explore the more 

important features of 

engagement 

Alcohol 

reduction 

Adults in the general 

population; N=132 (focus 

group: n=9); female (%): 

49.2 (focus group %: 77.8); 

age groups (survey): 

10.6%, 18-24 years; 

24.2%, 25-34 years; 

34.1%, 35-44 years; 

21.2%, 45-54 years; 6.8%, 

55-64 years; 3%, ≥65 

years; age groups (focus 

group): 44.4%, 18-24 

years; 33.3%, 25-34 years; 

22.2%, 45-54 years 

Mixed methods approach 

(Web-based survey and focus 

groups, n=3); interclass 

correlation coefficient, 

thematic analysis 

Peters et al 

2018 [60] 

Australia To explore 

participants’ 

preferences of a 

mental health app 

Well-being Adult workers of male-

dominated industry; N=60; 

female (%): 8%; Mean age 

47 years (age range 26-65) 

Participatory study: workshops 

(n=6); thematic analysis 



Pung et al 

2018 [61] 

Australia To explore mobile 

app use among 

patients with 

depressive symptoms 

Depression Patients of primary care 

presenting depressive 

symptoms; N=16; % 

female (%): 58; age 

groups: 19%, ˂25 years; 

44%, 25-44 years; 38%, 

45-65 years 

Semistructured interviews; 

thematic analysis 

Puszkiewitz 

et al 2016 

[62] 

United 

Kingdom 

To assess cancer 

survivors’ attitudes 

toward a physical 

activity app, to 

understand how the 

app could be adapted 

to their needs, to 

understand how to 

increase their 

physical activity level 

using the app 

Physical 

activity 

Adult cancer survivors; 

N=11; female (%): 89; 

mean age 45 years 

(SD=9.4)  

Mixed methods approach (1-

arm pre-post design and 

semistructured interviews); 

Wilcoxon sign rank test; 

thematic analysis 

Serrano et al 

2017 [63] 

United 

States 

To explore features of 

the app that influence 

engagement and to 

describe the 

characteristics of the 

users 

Weight loss 

app (Lose it!) 

App users; N=1,011,008  Secondary data analysis of a 

cross-sectional data; 

Classification and Regresion 

Tree analysis, descriptives, 

regression 

Sharpe et al 

2018 [64] 

United 

States 

To determine factors 

associated with 

uptake of an alcohol 

reduction app among 

persons living with 

HIV 

Alcohol 

reduction 

Adult population living with 

HIV; N=757; female (%): 

35; age groups: 18%, 18-

34 years; 20%, 35-44 

years; 41%, 45-54 years; 

21%, ≥55 years 

Secondary data analysis of a 

cross-sectional survey data of 

a longitudinal cohort study 

(Florida cohort study); 

descriptives, regression 

Smahel et al 

2017 [65] 

Czech 

Republic 

To reveal 

characteristics 

regarding use of 

heath apps 

Fitness and 

weight 

management 

Adults of the general 

population; N=406; female 

(%): 86.9; mean age 23.8 

years (SD=5.3) 

Cross-sectional survey; 

descriptives, regression 

Solbrig et al 

2016 [66] 

United 

Kingdom 

To explore 

experiences and 

wishes regarding 

weight management 

using apps 

Weight 

management 

(FIT) 

Adults of the general 

population; N=24; female 

(%): 79.2; mean age 30 

years (age range 19-70) 

Focus groups (n=6); thematic 

analysis 

Struik et al 

2018 [67] 

Canada To understand the 

interaction and 

experiences with the 

app 

Smoking 

cessation 

(Crush the 

Crave) 

App users; N=31; female 

(%): 42; mean age 24 

years (SD=2.72) 

Semistructured interviews; 

framework analysis 



Sun et al 

2017 [68] 

China To investigate the 

current usage, 

willingness to use, 

and barriers to use a 

physical activity app 

Physical 

activity 

Adult patients with chronic 

disease; N=218; female 

(%): 61; mean age 44.6 

years (age range 20-69) 

Cross-sectional survey; 

descriptives, chi-square 

Switsers et 

al 2018 [69] 

Belgium To examine the 

needs of adults with 

bipolar disorder 

regarding apps 

Mental 

health 

Adults with bipolar 

disorder; N=16; female 

(%): 56.3; mean age 41.8 

years (age range 21-69) 

Focus groups (n=7); thematic 

analysis 

Taki et al 

2019 [70] 

Australia To examine how app 

characteristics 

influence 

engagement 

Weight 

management 

(GHd) 

Female app users; N=18, 

mean age 30.9 years (age 

range 21-38) 

Semistructured interviews; 

thematic analysis 

Tang et al 

2015 [71] 

United 

Kingdom 

To explore young 

adults’ experiences of 

using apps 

Weight 

management  

Adults of the general 

population; N=19; female 

(%): 47.37; age range 19-

33 years 

Semistructured interviews; 

thematic analysis 

Tudor-Sfetea 

et al 2018 

[72] 

United 

Kingdom 

To explore 

individuals’ 

perceptions of 

different smoking 

cessation apps 

Smoking 

cessation 

(Quit Genius 

and NHSe 

Smokefree) 

App users; N=15 (Quit 

Genius) and N=14 (NHS 

Smokefree); female (%): 

13.3 (Quit Genius) and 

14.3 (NHS Smokefree); 

mean age 25.07 years 

(Quit Genius) and 24.21 

years (Quit Genius) 

Semistructured interviews; 

thematic analysis 

Wang et al 

2018 [73] 

China To explore app 

engagement and to 

understand people’s 

views about app 

containing health 

information 

Pregnancy 

health apps 

Pregnant women from 

secondary care; focus 

groups N=28, mean age 

29.6 years (SD=3.1); 

survey N=535, mean age 

30.6 years (SD=3.6) 

Survey and focus groups 

(n=4); descriptives, logistic 

regression, thematic analysis 

Webcredible 

Report, 2016 

(unknown 

authors) [74] 

United 

Kingdom 

To understand why 

people use health 

apps, how they 

choose them, what 

factors influences 

their choice and 

engagement 

Nonspecific 

health apps 

Adults in the general 

population; N=300 (focus 

group: n=12); female (%): 

42; age range 33-60 years 

Mixed methods approach. 

(Web-based survey and focus 

groups [n=2]); analysis used 

unreported 

Woldaregay 

et al [75] 

Norway To explore 

motivational factors of 

user engagement 

with health apps 

Nonspecific 

health apps 

Adults of the general 

population; N=16; female 

(%): 50; Age range 21-55 

years 

Semistructured interviews; 

thematic analysis 



Xie et al 

2018 [76] 

China To examine the 

prevalence, extent, 

and demographics of 

health app use 

Nonspecific 

health apps 

Adults of the general 

population; N=633; female 

(%): 48.5; age groups: 

24.6%, 18-29 years; 25%, 

30-44 years; 24.6%, 45-59 

years; 25%, ≥60 years 

Cross-sectional survey; 

descriptives, regression 

Zeng et al 

2015 [77] 

United 

States 

To examine 

demographical, 

psychological, and 

behavioral predictors 

of the use of app 

Smoking 

cessation 

(SmartQuit) 

App users; N=98; female 

(%): 53; mean age 41.5 

years (SD=12) 

Secondary data analysis of the 

SmartQuit trial's data 

(intervention arm); 

descriptives, regression 

aANOVA: analysis of variance. 

bLGBTQ+: lesbian, gay, bisexual, transgender, queer, and other spectrum of sexuality and gender. 

cmHealth: mobile health. 

dGH: Growing Healthy. 

eNHS: National Health Service. 
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